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Se content in drinking water 
rarely exceeds maximum permissible 
concentration level (MPCL, 10 µg/L) 
but chronic consumption of water 
with toxic Se levels is known to in-
crease morbidity of several forms of 
cancer and neurodegenerative dis-
eases. Nevertheless, MPCL levels 
are adopted for individual pollutants 
not taking into consideration the pos-
sibility of the effect of other toxic 
elements. In the southern province 
of Mongolia (Dorno-Govi), using 
ICP-MS and fluorimetric analysis of 
Se we have revealed for the first time 
abnormally low Se status of domestic 
animals and humans in conditions of 
extremely high groundwater concen-
tration of Se, Li, F, NO3, B, Cl, Cd, 
and elevated levels of As, being in-
dicative of  antagonistic relationships 
between Se and other contaminants. 
In these respect multielement analy-
sis of human hair may become the 
most prospect indicator of environ-
mental risks.
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Objective: To study the effect 
of standardized bischofite solution 
(SBS) on the spermatogenesis in 
male rats with dietary magnesium 
deficiency (DMD). Materials and 
methods: Experiments were carried 
out on 90 male rats in 3 equal groups 
(1: intact control, 2: low magnesium, 
3: low magnesium with SBS treat-
ment). For modeling the DMD, rats 
of the groups 2 and 3 were kept on 
a diet without magnesium AIN-76 
for 2 months. Then, the rats of group 
3 were treated by SBS 0.01 mL/kg 
for 2 months, while groups 2 and 3 
continued to receive a low-magne-
sium diet. Reproductive function of 
males with DMD, and after its correc-
tion with SBS, was evaluated at the 
end of the 2 and 4 months. Results 
and discussion: After 4 months in 
group 2 total spermatozoa (TS) was 
decreased by 48%, time of motil-
ity of spermatozoa (TMS) by 45% 
and spermatogenesis index (SI) by 
11.9%, whereas the number of patho-
logical forms increased by 81.8% 
compared to controls. In group 3 TS, 
TMS, and SI were increased 3.5-fold, 
2-fold, and 12.8%, respectively. Con-
clusion: SBS promotes activation of 
spermatogenesis in male rats with 

dietary hypomagnesaemia, being in-
dicative of its potential effectiveness 
for correction of DMD.
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The aim of the study was to assess 
the iron distribution in blood serum, 
erythrocytes (RBC), spleen, and liv-
er in relation to Co accumulation in 
immature mice. Pregnant ICR mice 
were subjected to 125 mg/kg b.w. 
daily CoCl2 × 6H2O for 2 – 3 days 
before birth and during lactation. 
25-day-old offspring were separated 
into individual cages and had free ac-
cess to food and water. Tissue metal 
levels were assessed using inductive-
ly-coupled plasma mass-spectrome-
try. Chronic CoCl2 exposure induced 
significant metal accumulation in 
RBC and blood plasma compared to 
the control values (tap water). Spleen 
and liver Co content in the exposed 
mice increased ~ 5-fold and 20-fold, 
respectively. Co concentration was 
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Infection and disease: a delicate balance
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Number of references about Selenium in PubMed

(1909-2017): only 10 in Chagas disease

Total number
of references first year

selenium 30,571 1909

selenium & cancer 4,759 1946

selenium & muscle 1,821 1957

selenium & heart 1,339 1947

selenium & cardiovascular 1,426 1960

selenium & chagas disease 10 1998

*

*

*
*
*

*
-
-

*
-Se & Chagas 

disease: 
7/10 references: 

our group (*)

Selenium and
heart function
– starting 1947

1998

2014



Introduction: Se and Chagas disease

• Heart disease progression occurs in 
30% of patients with chronic
Trypanosoma cruzi infection.

• There is evidence that patients
with Chagas heart disease have
lower Se levels than healthy
individuals and patients with
T. cruzi infection without of
cardiac disease

• Supplementation
with selenium (Se) in animal model
of T. cruzi infection produced
promising results.

2002 – human patients

2003 - mice



Introduction

• The Selenium Treatment and Chagasic Cardiopathy (STCC; Trials
6;15:388, 2014; doi: 10.1186/1745-6215-15-388) trial is a 
superiority, double-blind, placebo-controlled, randomized clinical
trial aiming to estimate the effect of Se treatment on prevention
of heart disease progression in patients with chagasic cardiopathy.

• TRIAL REGISTRATION: Clinical Trials.gov 
ID: NCT00875173 (registered 20 October 20 2008).

https://www.ncbi.nlm.nih.gov/pubmed/25284194
http://clinicaltrials.gov/show/NCT00875173


Eligibility criteria Exclusion criteria
(1) pregnancy, 

(2) diabetes mellitus, 

(3) tobacco use, 

(4) alcohol abuse, 

(5) evidence of nonchagasic
heart disease, 

(6) depression, 

(7) dysphagia with evidence of food
residues in the esophagus, 

(8) dysphagia with weight loss higher
than 15% of usual weight in the last four 
months and/or

(9) conditions that may result in low
protocol adherence

(1) a Chagas disease diagnosis
confirmed by serology; 

(2) segmental, mild or moderate
global left ventricular systolic
dysfunction; and

(3) age between 18 and 75 
years. 

The trial is still in the recruiting phase
and its final conclusion will not sort
out before 2020, after the complete 
follow up of the 130 calculated
patients that will be invited to
participate. 

5/5/2014: Start recruiting



Protocol

Volunteers receive 100 μg of
sodium selenite once daily for 
365 consecutive days compared
to placebo. 

Primary outcomes to be measured
during the 5 years of follow-up includes: 
(1)the trajectories of the left ventricular                                             

ejection fraction in the follow-up period; 
(2)reduction of heart disease progression rates, with progression

defined as a 10% decrease in left ventricular ejection fraction; 
and

(3)rate of hospital admissions attributable to dysrhythmia, heart
failure or stroke due to Chagas disease. 



STCC- Selenium treatment and chagasic cardiomyopathy

Chronic chagasic patients (n=130)
mild or moderated disfuction ( VEF ≥ 0,45 + abnormal ECG e ECO)

randomization

Placebo
(n=65)

Selenium: 100 mg/day

1 year (n=65)

54% 27%

n=35 progressors
n= 30 non progressors

n=18 progressors
n= 47 non progressors

17 examens, 35 
visits

annual analysis 
(5 years)

Primary endpoint: 50% reduction in the progression rate 

from to mild to moderate and from moderate or severe heart disfunction

Secondary endpoints:

a) 50% reduction in mean value of VEF

b) reduction in the frequency and type of ECG alterations

Hypothesis:

50%

reduction

We are not working

with people in the

clinical forms

indeterminate nor

cardiac stages C 

and D (severe

disfunction



Selenium, Zinc and Cupper measurements
at baseline in 47 patients

Plasma baseline levels in 47 patients measured by ICP-MS 

Age
Se 

(mcg/L) Se F Se M
Zn 

mcg/dL
Cu 

mcg/dL

mean 61 88 86 90 74 99

median 61 82 82 82 73 96

minimum 34 48 48 55 57 46

maximum 74 152 152 137 99 151

percentile 25 56 71 64 78 67 88,7

percentile 75 69 99 99 105 80 115

n total 47 47 29 18 46 46
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Am. J. Trop. Med. Hyg., 66(6), 2002, pp. 706–712

In 2002 we observed a higher % 
of cases with lower selenium
levels in the group of patients
with moderate/severe disease
(CARD b)

FIGURE 1. page 709. Selenium levels (A) 

and frequency distribution (B–D) in chronic 

chagasic patients from different clinical 

groups living in the urban area of Rio de 

Janeiro. The frequency distribution curve in 

(C) is significantly different (P < 0.05) from 
that of (B). 
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In 2017 the trend of the STCC 
clinical assay is to confirm that
10/47 patients start the study
in the lower selenium level
range

We are waiting the 1-year follow-up of
these patients to see if there is any
correlation of outcome depending on
the initial range of plasma selenium
levels. The hypothesis is that in the first
group there is a higher risk of pathology
evolution, and that the others may not
evolve or may evolve more slowly.

STCC will follow patients with slight and
moderate heart disfunction, 

supplemented or not with Se, to
observe the pathology evolution



Se and heart Chagas disease (mice) 

 Low Se levels  severity of heart disease (humans, 
mice)

 Deficient Se ingestion  higher death (mice)

In mice: 
 Se supplementation  less lesions (mice)
 Se prevents pericarditis, arrhythmia and 

cardiomegaly, normalizes P wave (mice)

2010

2010
2010

De Souza et al, 2010 Mem Inst Oswaldo Cruz, Rio de 
Janeiro, Vol. 105(6): 746-751, September 2010



Perspectives

If Se treatment reduces the progression
of Chagas cardiopathy, the inclusion of
this micronutrient in the daily diet can
improve the therapeutic regimen for 
this neglected tropical disease at low
cost. 
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